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A new era in satellite operations — the era of orbital service and 
repair — begins in the spring of 1984 on the STS-41C Space Shuttle 
mission. A team of astronauts will replace a faulty module on the 
Solar Maximum Mission satellite, known as Solar Max. Repair is 
necessary because three small fuses in the attitude control system 
failed, leaving Solar Max unable to point its instruments precisely 
at targets of observation on the sun. The crew also will repair 
scientific instruments aboard this orbiting solar observatory. 


Fortunately, Solar Max is the first of a new breed of satellites built 
of standardized components and designed to be repaired in space. 
The faulty attitude control module is one of three replaceable, box- 
like units that control power, commanding, and positioning of the 
satellite. These units are part of the multimission modular spacecraft 
system, which makes up the lower portion of the Solar Max satellite. 
The upper portion, the observatory, contains seven different instru- 
ments for solar research. 


The National Aeronautics and Space Administration (NASA) will 
introduce daring technology and procedures to restore the satellite 
in a feat never before attempted in space. Using a jet-powered 
backpack called a manned maneuvering unit, one Shuttle crewman 
will fly 90 meters (100 yards) from the Shuttle cargo bay to the 
slowly spinning spacecraft. The astronaut will not be connected to 
the Shuttle by the usual tether line but will move freely through 
space. Although the maneuvering unit was tested by astronauts 
during a previous Shuttle flight, this will be its first use in regular 
mission operations. 


When the astronaut reaches the satellite, he will capture it with an 
attachment device and stop its rotation by activating the maneuver- 
ing unit's thrusters. When Solar Max is stabilized, the Shuttle will 
move 9 meters (10 yards) below it. Then, the remote manipulator 
system arm will grasp the satellite and lift it onto a platform in the 
Shuttle’s cargo bay, the “workshop” for the repair operation. 


After Solar Max is securely latched to the support platform, the 
astronauts will begin the repair tasks. They will use a special module 
service tool to replace the malfunctioning module with a new one, 
enabling scientists once again to point the sophisticated instru-, 
ments on the solar observatory toward specific areas on the sun. 
The astronauts also will repair two accessible scientific instruments 
on the satellite, but they will not attempt repair of a third malfunc- 
tioning instrument that is more difficult to reach. . 


The crew forSTS-41C, the Solar Maximum Repair Mission, includes: 
Commander Robert Crippen; Pilot Francis R. (Dick) Scobee; and 
Mission Specialists, Terry Hart, Dr. George D. Nelson and Dr. James 
van Hoften. The crew rehearsed the repair mission at facilities around 
the country. Although they are cross-trained and can assist each 
other in various roles, each has been assigned specific tasks during 
the mission. As the commander, Crippen will be responsible for 
flying and maneuvering the Shuttle during rendezvous, retrieval, 
repair, and redeployment of the satellite. Scobee will assist Crippen, 
operate the flight support system and coordinate the repair mission. 
Hart will operate the remote manipulator system. Nelson and van 
Hoften will share the repair tasks during two extravehicular activities 
(EVA). . 


Solar Maximum Repair Mission “Firsts” 


First Shuttle rendezvous and capture operation 
with a free-flying spacecraft 


First Shuttle era spacecraft repair 

First Shuttle era instrument repair 

First Shuttle reboost of a free-flying spacecraft 

First direct ascent launch of the Space Transportation System 
First operational use of the Manned Maneuvering Unit 


First operational use of the Multimission 
Modular Spacecraft Flight Support System 


First operational use of the Manipulator Foot Restraint 
First use of the EVA power tools 
First extensive checkout of a spacecraft berthed to the Shuttle 


First use of a Payload Operations Control Center at a remote 
location from the Mission Control Center 


First return of spacecraft hardware that has been in space 
for several years 
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